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(57)Abstract: 

PROBLEM TO BE SOLVED: To quickly provide a 
customer with information (performance and optimum 
conditions, for instance) for an exposure apparatus 
under conditions (using conditions and target 
performance, for instance) relating to the use of the 
apparatus. 

SOLUTION: Customer conditions 210 related to the use 
of the exposure apparatus 250 are received from the 
customer 200 via the Internet 400, apparatus data 1 1 0 
which not disclosed to the public under the management 
of a service provider are utilized, and the performance 
and the optimum conditions for the exposure device 250 
under the received customer conditions 210 are 
obtained by performance simulation software 120 and 
optimization software 130 and transmitted to the 
customer 200 via the Internet 400. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The information offer method characterized by providing the following of 
providing a customer with the information about the equipment which a customer 
uses using a data communication network. The receiving process which receives the 
conditions relevant to use of equipment from the customer who uses the 
aforementioned equipment through the aforementioned data communication network. 
The data-processing process for which the information about the aforementioned 
equipment under the conditions received at the aforementioned receiving process is 
prepared using the secret equipment data about the aforementioned equipment under 
management of the feeder of the aforementioned equipment, and the transmitting 
process which transmits the information prepared at the aforementioned 
data-processing process to the aforementioned customer through the 
aforementioned data communication network. 

[Claim 2] The aforementioned data-processing process is the information offer 
method according to claim 1 characterized by including the process for which the 
information about the performance of the aforementioned equipment under the 
conditions received at the aforementioned receiving process is prepared by the 
simulation. 

[Claim 3] The aforementioned secret equipment data are the information offer method 
according to claim 1 characterized by including at least one of the design data of the 
aforementioned equipment, manufacture data, performance survey data, the set point, 
and the allowable errors. 

[Claim 4] The aforementioned receiving process is the information offer method given 
in any 1 term of the claim 1 characterized by including the process which receives the 
performance data which shows the present performance of the aforementioned 
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equipment from the aforementioned customer, or a claim 3. 

[Claim 5] The aforementioned receiving process is the information offer method given 
in any 1 term of the claim 1 characterized by including the process which receives the 
inspection result by the tester which inspects the performance of the aforementioned 
equipment from the aforementioned tester as a performance data which shows the 
present performance of the aforementioned equipment, or a claim 3. 
[Claim 6] The aforementioned receiving process is the information offer method given 
in any 1 term of the claim 1 characterized by including the process which receives the 
middle data in which the middle performance reflected in the last performance of the 
aforementioned equipment is shown from the aforementioned customer, or a claim 5. 
[Claim 7] The information offer method given in any 1 term of the claim 1 
characterized by the provider of service who offers information being a feeder of the 
aforementioned equipment, or a claim 6. 

[Claim 8] It is the information offer method given in any 1 term of the claim 1 
characterized by for the provider of service who offers information being a different 
person from the feeder of the aforementioned equipment, and this provider using the 
aforementioned equipment data under management of the feeder of this equipment, or 
a claim 6. 

[Claim 9] For the aforementioned data-processing process, the conditions relevant to 
use of the aforementioned equipment are the information offer method given in any 1 
term of the claim 1 characterized by including the optimization process for which the 
information for optimizing the conditions at the time of using the aforementioned 
equipment based on the aforementioned target performance is prepared, or a claim 9 
including the target performance about the aforementioned equipment. 
[Claim 10] The information offer method according to claim 9 characterized by 
including further the registration process which registers the optimization result by 
the aforementioned optimization process into a database. 

[Claim 11] The information offer method according to claim 10 characterized by 
including further the management process which manages the aforementioned 
database for every customer. 

[Claim 12] The aforementioned management process is the information offer method 
according to claim 1 1 characterized by including the process to which access is 
permitted only about the information registered about this customer among the 
information registered into the aforementioned database to a customer. 
[Claim 13] The aforementioned equipment is the information offer method given in any 
1 term of the claim 1 characterized by including the aligner for semiconductor 



manufacture, or a claim 12. 

[Claim 14] The aforementioned data-processing process is the information offer 
method according to claim 13 characterized by including the simulation process for 
which at least one information on the information about the image formation 
performance, the alignment precision, and the throughput of the aforementioned 
aligner is prepared by the simulation. 

[Claim 1 5] The conditions relevant to use of the aforementioned equipment are the 
information offer method according to claim 13 or 14 characterized by including at 
least one of the service condition of the aforementioned aligner, substrate conditions, 
and the mask conditions. 

[Claim 1 6] For the aforementioned data-processing process, the conditions relevant 
to use of the aforementioned equipment are the information offer method according 
to claim 13 characterized by including the process for which the information about the 
image formation performance of the aforementioned aligner is prepared by the 
simulation based on lighting mode and mask conditions including lighting mode and 
mask conditions. 

[Claim 1 7] For the aforementioned data-processing process, the conditions relevant 
to use of the aforementioned equipment are the information offer method according 
to claim 16 characterized by including the process for which the information about the 
image formation performance of the aforementioned aligner is prepared by the 
simulation based on lighting mode, mask conditions, and substrate conditions, 
including further the information about the substrate which should be exposed. 
[Claim 18] The aforementioned substrate conditions are the information offer method 
according to claim 17 characterized by including further the structure of the substrate 
which should be exposed, and the kind of resist on this substrate. 
[Claim 19] The aforementioned data-processing process is the information offer 
method according to claim 17 or 18 characterized by including the process for which 
the information about the image intensity distribution and the resist profile of the 
pattern formed on a substrate is prepared by the simulation. 
[Claim 20] The aforementioned data-processing process is the information offer 
method given in any 1 term of the claim 1 7 characterized by including the process for 
which resolution, line breadth precision, line breadth homogeneity, pattern distortion, 
and at least one information on distortion are prepared by the simulation, or a claim 1 9. 
[Claim 21] For the aforementioned data-processing process, the conditions relevant 
to use of the aforementioned equipment are the information offer method according 
to claim 13 characterized by including the optimization process for which the 



information for optimizing at least one of the image formation performance of the 
aforementioned aligner, alignment precision, a throughput, a mix and match, shot 
arrangement, and the global-alignment shot arrangement is prepared including the 
target performance about the aforementioned aligner. 

[Claim 22] For the aforementioned data-processing process, the conditions relevant 
to use of the aforementioned equipment are the information offer method according 
to claim 1 3 characterized by including the optimization process for which the 
information for optimizing the conditions at the time of using the aforementioned 
aligner based on a target image formation performance is prepared including a target 
image formation performance. 

[Claim 23] The aforementioned optimization process is the information offer method 
according to claim 22 characterized by including the process for which at least one of 
the information for optimizing the information for optimizing the information for 
optimizing the lighting mode of the aforementioned aligner and the projection optical 
system of the aforementioned aligner based on a target image formation performance 
and the mask with which exposure is presented is prepared. 

[Claim 24] The information offer method according to claim 22 or 23 characterized by 
including further the registration process which registers the optimization result by 
the aforementioned optimization process into a database. 

[Claim 25] The information offer method according to claim 24 characterized by 
including further the management process which manages the aforementioned 
database for every customer. 

[Claim 26] The aforementioned management process is the information offer method 
according to claim 25 characterized by including the process to which access is 
permitted only about the information registered about this customer among the 
information registered into the aforementioned database to a customer. 
[Claim 27] The aforementioned information offer method is the information offer 
method according to claim 22 characterized by to include further the process which 
transmits the information prepared according to the aforementioned optimization 
process to the aforementioned aligner including the process which at least one of the 
information for optimizing the information for the aforementioned optimization 
process optimizing the lighting mode of the aforementioned aligner based on a target 
image-formation performance and the projection optical system of the 
aforementioned aligner prepares. 

[Claim 28] The device conditions about the device which should manufacture the 
aforementioned receiving process, the initial mask design about the device which 



should be manufactured, The process which receives the target performance of the 
aforementioned aligner and the equipment conditions about the aforementioned 
aligner from the aforementioned customer is included, the aforementioned 
optimization process The process for which the information for optimizing the mask 
with which exposure is presented based on the information received at the 
aforementioned receiving process is prepared is included, the aforementioned 
information offer method The information for optimizing the mask prepared at the 
aforementioned optimization process is transmitted to a mask CAD provider. The 
information offer method according to claim 22 characterized by including further the 
process to which the aforementioned customer is made to transmit this information 
while making the aforementioned mask CAD provider prepare the information for 
correcting a mask. 

[Claim 29] The aforementioned optimization process is the information offer method 
according to claim 28 characterized by including the process for which the information 
for optimizing either [ at least ] the amount of optical contiguity amendments or the 
amount of phase shift mask amendments is prepared. 

[Claim 30] The information offer method given in any 1 term of the claim 1 
characterized by performing communication in the aforementioned receiving process 
and the aforementioned transmitting process through the Internet, or a claim 29. 
[Claim 31] The information offer method given in any 1 term of the claim 1 
characterized by performing communication in the aforementioned receiving process 
and the aforementioned transmitting process through a dedicated line, or a claim 29. 
[Claim 32] The information offer system which is characterized by providing the 
following and which provides a customer with the information about the equipment 
which a customer uses using a data communication network. The receiving set which 
receives the conditions relevant to use of equipment from the customer who uses the 
aforementioned equipment through the aforementioned data communication network. 
The data processor which prepares the information about the aforementioned 
equipment under the conditions received with the aforementioned receiving set using 
the secret equipment data about the aforementioned equipment under management of 
the feeder of the aforementioned equipment, and the sending set which transmits the 
information prepared by the aforementioned data processor to the aforementioned 
customer through the aforementioned data communication network. 
[Claim 33] The aforementioned information offer system is an information offer 
system according to claim 32 characterized by having the computer system equipped 
with the network interface connected to the aforementioned data communication 



network. 

[Claim 34] The memory medium which stored in any 1 term of a claim 1 or a claim 31 
the computer software which controls operation of the information offer method of a 
publication. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the information 
offer method and information offer system which offer the information about 
equipments, such as an aligner. 
[0002] 

[Description of the Prior Art] An aligner is one of the equipment with which the 
performance affects the productivity of a device greatly also in the manufacturing 
installation which manufactures devices, such as a semiconductor device and a 
flat-panel display. Moreover, in an aligner, service of latus meanings, such as a 
consultant about the installation after selling not only an equipment performance but 
equipment to a customer, maintenance, optimization of the equipment service condition 
under a customer's device conditions or production conditions, upgrade of software or 
hardware, and an equipment usage, influences the productivity of a device. After also 
taking the quality of these services into consideration, as for a customer, it is common to 
determine of which equipment feeder equipment is purchased, and also in this point, 
these services are becoming important. Conventionally, an equipment feeder's service 
person in charge resided in a customer's works permanently, went out, or these services 
were offered by a telephone, facsimile, mail, or the E-mail. However, a certain cure is 
needed for a human and time load increasing and maintaining offer of service quick and 
advanced in the future with the increase in the number of equipment operation, 
expansion of an operation area, or the advancement of the content of service. In order to 
solve this technical problem, on the other hand, the control maintenance system using 
the Internet is indicated in JP,10-97966,A as a plan. This aims at improvement in the 
efficiency of equipment maintenance by collecting the information about the trouble of 
an industrial device through the Internet, registering this information into a database, 
or searching the solution for a trouble etc. from this database. 
[0003] 

[Problem(s) to be Solved by the Invention] However, it is inadequate as service to only 
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collect the information about a trouble, or to search the matched-pairs writing-a 
prescription method from a database to it, and just to provide for a customer. Then, in 
order to determine quickly the service condition of the equipment installed in a 
customer's works etc. now, the need of carrying out the simulation of the performance of 
this equipment using the equipment data of this equipment has arisen. However, many 
of equipment data are applied to know-how peculiar to an equipment feeder, and it 
cannot be indicated in many cases to a customer, therefore, the method of receiving the 
request from a customer, and the equipment feeder itself performing a simulation, and 
telling a customer the result — not taking — it might not obtain, but by the time it 
determined the service condition of equipment etc., much time might be needed, and 
trouble might be caused to production of a device Moreover, since optimization of the 
conditions for manufacture of a device does not stop at correction of the service condition 
of equipment but correction of a mask is attained to, the time which optimization takes 
is still longer. 

[0004] this invention aims at being made in view of the above-mentioned background, 
for example, providing a customer with the information (for example, a performance, 
optimum conditions) about this equipment under the conditions (for example, a service 
condition, a target performance) relevant to use of equipments, such as an aligner, 
quickly. 
[0005] 

[Means for Solving the Problem] One side of this invention starts the information offer 
method of providing a customer with the information about the equipment which a 
customer uses using a data communication network. The receiving process which 
receives the conditions relevant to use of equipment from the customer who uses the 
aforementioned equipment through the aforementioned data communication network, 
The secret equipment data about the aforementioned equipment under management of 
the feeder of the aforementioned equipment are used. It is characterized by including 
the data-processing process for which the information about the aforementioned 
equipment under the conditions received at the aforementioned receiving process is 
prepared, and the transmitting process which transmits the information prepared at 
the aforementioned data-processing process to the aforementioned customer through 
the aforementioned data communication network. 

[0006] As for the aforementioned data-processing process, according to the gestalt of 
suitable operation of this invention, it is desirable to include the process for which the 
information about the performance of the aforementioned equipment under the 
conditions received at the aforementioned receiving process is prepared by the 



simulation. 

[0007] As for the aforementioned secret equipment data, according to the gestalt of 
suitable operation of this invention, it is desirable that at least one of the design data of 
the aforementioned equipment, manufacture data, performance survey data, the set 
point, and the allowable errors is included. 

[0008] As for the aforementioned receiving process, according to the gestalt of suitable 
operation of this invention, it is desirable to include the process which receives the 
performance data which shows the present performance of the aforementioned 
equipment from the aforementioned customer. 

[0009] As for the aforementioned receiving process, according to the gestalt of suitable 
operation of this invention, it is desirable to include the process which receives the 
inspection result by the tester which inspects the performance of the aforementioned 
equipment from the aforementioned tester as a performance data which shows the 
present performance of the aforementioned equipment. 

[0010] As for the aforementioned receiving process, according to the gestalt of suitable 
operation of this invention, it is desirable to include the process which receives the 
middle data in which the middle performance reflected in the last performance of the 
aforementioned equipment is shown from the aforementioned customer. 
[0011] According to the gestalt of suitable operation of this invention, the provider of 
service who offers information may be a feeder of the aforementioned equipment, and 
may be a different person from the feeder of the aforementioned equipment. In the case 
of the latter, the provider of service uses the equipment data under management of the 
feeder of equipment. 

[0012] As for the conditions relevant to use of the aforementioned equipment, according 
to the gestalt of suitable operation of this invention, it is desirable to include the 
optimization process for which the information for optimizing the conditions at the time 
of the aforementioned equipment being used for the aforementioned data-processing 
process based on the aforementioned target performance including the target 
performance about the aforementioned equipment is prepared. 

[0013] According to the gestalt of suitable operation of this invention, it is desirable to 
include further the registration process which registers the optimization result by the 
aforementioned optimization process into a database. 

[0014] According to the gestalt of suitable operation of this invention, it is desirable to 
include further the management process which manages the aforementioned database 
for every customer. 

[0015] As for the aforementioned management process, according to the gestalt of 



suitable operation of this invention, it is desirable to include the process to which access 
is permitted only about the information registered about this customer among the 
information registered into the aforementioned database to a customer. 
[0016] According to the gestalt of suitable operation of this invention, the 
aforementioned equipment is an aligner (for example, semiconductor aligner). 
[0017] As for the aforementioned data-processing process, according to the gestalt of 
suitable operation of this invention, it is desirable to include the simulation process for 
which at least one information on the information about the image formation 
performance, the alignment precision, and the throughput of the aforementioned 
aligner is prepared by the simulation. 

[0018] As for the conditions relevant to use of the aforementioned equipment, according 
to the gestalt of suitable operation of this invention, it is desirable that at least one of 
the service condition of the aforementioned aligner, substrate conditions, and the mask 
conditions is included. 

[0019] As for the conditions relevant to use of the aforementioned equipment, according 
to the gestalt of suitable operation of this invention, it is desirable to include the process 
for which the information concerning [ the aforementioned data-processing process ] the 
image formation performance of the aforementioned aligner based on lighting mode and 
mask conditions including lighting mode and mask conditions is prepared by the 
simulation. 

[0020] As for the conditions relevant to use of the aforementioned equipment, according 
to the gestalt of suitable operation of this invention, it is still more desirable to include 
the process for which the information concerning [ the aforementioned data-processing 
process ] the image formation performance of the aforementioned aligner based on 
lighting mode, mask conditions, and substrate conditions including the information 
about the substrate which should be exposed is prepared by the simulation. 
[0021] As for the aforementioned substrate conditions, according to the gestalt of 
suitable operation of this invention, it is desirable to include further the structure of the 
substrate which should be exposed, and the kind of resist on this substrate. 
[0022] As for the aforementioned data-processing process, according to the gestalt of 
suitable operation of this invention, it is desirable to include the process for which the 
information about the image intensity distribution and the resist profile of the pattern 
formed on a substrate is prepared by the simulation. 

[0023] As for the aforementioned data-processing process, according to the gestalt of 
suitable operation of this invention, it is desirable to include the process for which 
resolution, line breadth precision, line breadth homogeneity, pattern distortion, and at 



least one information on distortion are prepared by the simulation. 

[00241 As for the conditions relevant to use of the aforementioned equipment, according 
to the gestalt of suitable operation of this invention, it is desirable to include the 
optimization process for which the information for the aforementioned data-processing 
process optimizing at least one of the image formation performance of the 
aforementioned aligner, alignment precision, a throughput, a mix and match, shot 
arrangement, and the global-alignment shot arrangement including the target 
performance about the aforementioned aligner is prepared. 

[0025] As for the conditions relevant to use of the aforementioned equipment, according 
to the form of suitable operation of this invention, it is desirable to include the 
optimization process for which the information for optimizing the conditions at the time 
of the aforementioned aligner being used for the aforementioned data-processing 
process based on a target image formation performance including a target image 
formation performance is prepared. 

[0026] As for the aforementioned optimization process, according to the form of suitable 
operation of this invention, it is desirable to include the process for which at least one of 
the information for optimizing the information for optimizing the information for 
optimizing the lighting mode of the aforementioned aligner and the projection optical 
system of the aforementioned aligner based on a target image formation performance 
and the mask with which exposure is presented is prepared. 

[0027] According to the gestalt of suitable operation of this invention, it is desirable to 
include further the registration process which registers the optimization result by the 
aforementioned optimization process into a database. 

[0028] According to the gestalt of suitable operation of this invention, it is desirable to 
include further the management process which manages the aforementioned database 
for every customer. 

[0029] As for the aforementioned management process, according to the gestalt of 
suitable operation of this invention, it is desirable to include the process to which access 
is permitted only about the information registered about this customer among the 
information registered into the aforementioned database to a customer. 
[0030] According to the gestalt of suitable operation of this invention, it is desirable to 
include further the process which transmits the information for which the 
aforementioned information offer method was prepared according to the 
aforementioned optimization process including the process for which at least one of the 
information for optimizing the information for the aforementioned optimization process 
optimizing the lighting mode of the aforementioned aligner based on a target 
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image-formation performance and the projection optical system of the aforementioned 
aligner is prepared to the aforementioned aligner. 

[0031] According to the gestalt of suitable operation of this invention, the 
aforementioned receiving process The device conditions about the device which should 
be manufactured, the initial mask design about the device which should be 
manufactured, The process which receives the target performance of the 
aforementioned aligner and the equipment conditions about the aforementioned aligner 
from the aforementioned customer is included, the aforementioned optimization process 
The process for which the information for optimizing the mask with which exposure is 
presented based on the information received at the aforementioned receiving process is 
prepared is included, the aforementioned information offer method It is desirable to 
include further the process to which transmit the information for optimizing the mask 
prepared at the aforementioned optimization process to a mask CAD provider, and the 
aforementioned customer is made to transmit this information while making the 
aforementioned mask CAD provider prepare the information for correcting a mask. 
[0032] As for the aforementioned optimization process, according to the gestalt of 
suitable operation of this invention, it is desirable to include the process for which the 
information for optimizing either [ at least ] the amount of optical contiguity 
amendments or the amount of ************ mask amendments is prepared. 
[0033] According to the gestalt of suitable operation of this invention, it is desirable to 
perform communication in the aforementioned receiving process and the 
aforementioned transmitting process through the Internet or a dedicated line. 
[0034] The above-mentioned information offer method may be controlled by the 
computer software. 

[0035] Other sides of this invention start the information offer system which provides a 
customer with the information about the equipment which a customer uses using a data 
communication network. The receiving set which receives the conditions relevant to use 
of equipment from the customer who uses the aforementioned equipment through the 
aforementioned data communication network, The secret equipment data about the 
aforementioned equipment under management of the feeder of the aforementioned 
equipment are used. It is characterized by including the data processor which prepares 
the information about the aforementioned equipment under the conditions received 
with the aforementioned receiving set, and the sending set which transmits the 
information prepared by the aforementioned data processor to the aforementioned 
customer through the aforementioned data communication network. This information 
offer system may be built by building software into the common computer which has 
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communication facility, such as a network interface. 
[0036] 

[Embodiments of the Invention] Hereafter, the gestalt of suitable operation of this 
invention is explained. 

[0037] With the gestalt of desirable operation of this invention, a service provider minds 
data communication network data communication networks, such as the Internet and a 
dedicated line. Receive the conditions (for example, an equipment service condition, 
substrate conditions, mask conditions, a target performance, etc.) relevant to use of 
equipments, such as an aligner (for example, semiconductor aligner), from a customer, 
and the secret equipment data under management of an equipment feeder are used. 
The information (for example, the performance of equipment, optimum conditions) 
about this equipment under the conditions concerning reception is prepared, and a 
customer is answered in the result. 

[0038] A service provider receives from a customer for example, an equipment service 
condition, substrate conditions, mask conditions, the performance data that shows the 
present performance of equipment, the middle data in which the middle performance 
reflected in the last performance of equipment is shown through a data communication 
network data communication network as conditions relevant to use of equipment, and a 
performance simulation may be performed by the performance simulation software 
carried in the computer of the provider of service by considering these as an input. The 
result of a performance simulation is transmitted to a customer through a data 
communication network data communication network. 

[0039] A service provider receives for example, a target performance through a data 
communication network data communication network from a customer as conditions 
relevant to use of equipment, and optimization may be performed by the optimization 
software carried in the computer of the provider of service by considering these as an 
input. The result of optimization is transmitted to a customer through a data 
communication network data communication network. With the result of optimization, 
the simulation result by the performance simulation software about the performance of 
the equipment under optimum conditions may also be transmitted to a customer if 
needed. 

[0040] Drawing 1 is drawing showing the outline composition of the information offer 
system about the semiconductor aligner by the 1st operation gestalt of this invention. 
The service provider serves as the equipment feeder with this operation gestalt. The 
computer system 100 of a service provider (equipment feeder) is connected with 1 or two 
or more customers 200 through the data communication network data communication 
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networks 400, such as the Internet or a dedicated line, including the database 140 as a 
result of [ secret / optimal 1 the secret equipment data 110, performance simulation 
software 120, and the performance optimization software 130. As hardware composition 
of a computer system 100, the hardware composition of a general computer system 
including CPU, RAM, ROM, a hard disk, a communication device (for example, network 
interfaces, such as a modem and a router), a keyboard, a display, etc. can be adopted, for 
example. In addition, a service provider (equipment feeder) shall mean the service 
provider (equipment feeder) itself or its computer system below. 

[0041] As secret equipment data 110, there are the various set points of the design data 
of the semiconductor aligner 250, the manufacture data of this equipment, the 
performance survey data of this equipment, and this equipment, various allowable 
errors of this equipment, etc. Especially the design data of the projection optical system 
of a semiconductor aligner, the manufacture data of this projection optical system, the 
aberration calculated value of this projection optical system, and the aberration actual 
measurement of this projection optical system are typically made secret to a customer 
as know-how peculiar to an equipment feeder. 

[0042] The simulation software about the image formation performance of the projection 
optical system of the semiconductor aligner 250, the simulation software about 
alignment precision, the simulation software about a throughput, etc. may be contained 
in performance simulation software 120. These may not necessarily be secret. For 
example, the simulation software about the image formation performance of a 
projection optical system may be commercial software with available everyone. 
[0043] Although performance simulation software 120 is software which carries out the 
simulation of the performance of the semiconductor aligner 250 when customer 
conditions (for example, an equipment service condition, substrate conditions, mask 
conditions) are given On the other hand, the optimization software 130 is the software 
for searching for the optimal customer conditions for obtaining a target performance. 
For example, the software which optimizes an image formation performance, alignment 
precision, a throughput, the superposition precision between equipment (mix and 
match), shot arrangement, global-alignment (GA) shot arrangement, etc. may be 
included. 

[0044] The optimization result database 140 database-izes the optimization result by 
the various above-mentioned optimization software. When customer conditions (for 
example, an equipment service condition, substrate conditions, mask conditions) are 
close to the customer conditions on which optimization was already made, the 
optimization by optimization software can be omitted by searching an optimization 
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result from this database 140. Or only the optimization for minute correction can newly 
be performed for the optimization result required in reference as a starting point, and 
optimization can be simplified. 

[0045] The customer conditions 210, a performance data 220, and middle data 230 grade 
may be contained in the data transmitted to a service provider (equipment feeder) 100 
from a customer 200. A target performance, the service condition of equipment, 
semiconductor substrate conditions, mask conditions, etc. may be included in the 
customer conditions 210. The image formation performance by the present conditions 
about the semiconductor aligner 250 dedicated by the customer 200, an alignment 
performance, the actual measurement of a throughput, etc. may be contained in a 
performance data 220. The aberration actual measurement which the middle data 230 
are data about the middle performance which may be reflected in the last performance 
although it is not the last performance, for example, was measured on this equipment 
about the projection optical system of the semiconductor aligner 250, the electrical 
signal when measuring an alignment mark in this equipment, etc. may be included. 
[0046] It is transmitted to a service provider (equipment feeder) 100 through the data 
communication network data communication network 400, and the peculiar 
performance simulation software 120 about the semiconductor aligner 250 concerned 
and/or the optimization software 130 are provided with these customer conditions 210, a 
performance data 220, and the middle data 230 with the peculiar equipment data 110 
about the semiconductor aligner 250 concerned. Performance simulation software 120 
performs a performance simulation based on the offered data, and answers the 
customer 200 who corresponds the result through the data communication network 
data communication network 400. Moreover, the optimization software 130 performs 
optimization based on the offered data, answers the customer 200 who corresponds 
through the data communication network data communication network 400, and also it 
registers the result with the customer conditions 210 corresponding to the optimization 
result database 140, a performance data 220, and the middle data 230. A customer 200 
transmits new customer conditions to a service provider (equipment feeder) 100 based 
on the received simulation result or optimization result, performance simulation 
software 120 can be made to be able to perform a simulation again, or makes an 
optimization result reflect in the semiconductor aligner 250, and can improve an 
equipment performance. Or a service provider (equipment feeder) 100 can provide 
directly with an optimization result the semiconductor aligner 250 which corresponds 
through the data communication network data communication network 400, and can 
also control this semiconductor aligner 250. 
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[0047] In optimization of an image formation performance, there may be the need of 
optimizing making it changing without fixing a customers mask pattern conditions. 
Especially when pursuing the limitation of an image formation performance, 
optimization of a mask pattern becomes important. The service system of drawing 1 is 
further equipped with mask CAD system 300 connected to the data communication 
network data communication network 400, and can optimize image formation 
performances also including mask pattern conditions. Here, a mask design contractor, 
or the customer itself or a service provider (equipment feeder) is satisfactory for the 
owner of mask CAD system 300. 

[0048] An image formation performance data is obtained with the test equipment which 
measures the pattern of the exposed semiconductor substrate automatically and 
inspects it, for example. The information offer system of drawing 1 is further equipped 
with the test equipment 500 connected to the data communication network data 
communication network 400. The image formation performance data obtained with this 
test equipment 500 may be transmitted to a customer and/or a service provider through 
the data communication network data communication network 400. The repeat time for 
a performance improvement may be shortened by using such a surveyed image 
formation performance data. 

[0049] Drawing 2 is drawing showing the outline composition of an information offer 
system when a service provider and an equipment feeder are another. Computer system 
100a of a service provider has the equipment data 110 under management of equipment 
feeder 100b including performance simulation software 120 and the optimization result 
database 130, and use by service provider 100a is presented. A service provider assumes 
a security-protection duty to equipment feeder 100a typically, in addition ~ or it 
replaces with this and the equipment data 110 with which computer system 100a of a 
service provider is provided from equipment provider 100b are enciphered, and only in 
order that performance simulation software 120 and the optimization software 130 may 
perform a simulation and optimization, you may make use possible 
[0050] In addition, the owner of the equipment data 110, performance simulation 
software 120, the optimization software 130, and the optimization result database 140 
can consider not only the example of drawing 1 and drawing 2 but various combination, 
and when extreme, a service provider may perform chisels, such as offer of a service 
system, management, accounting, and collection of money, without owning these 
neither. 

[0051] You may perform data communication between a service provider and a 
customer directly between the computer which each aligner 250 builds in, and the 
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computer system of a service provider. However, two or more aligners which the 
equipment feeder supplied are usually installed by the customer, and they are 
connected in LAN as shown in drawing 1 of above-mentioned JP,10-97966,A. Then, you 
may perform data communication between a service provider and a customer between 
the host computer which manages two or more aligners supplied to the customer, and 
the computer system of a service provider. 

[0052] The optimization result database 140 is individually managed for every customer, 
and from the corresponding customer (namely, customer who transmitted the customer 
conditions concerned etc.), although customer conditions and the optimization result 
database 140 corresponding to it are accessible, they are protected from other customers 
by the security system using the password etc. so that it cannot access. However, in case 
a service provider searches the optimization result of the customer conditions to which 
the past is similar based on the received customer conditions, it can access all 
customers' optimization result database 140, and can search the best optimization 
result. The detail which service charge gold is defined based on the content of services, 
such as for example, a performance simulation and optimization, the access time, and a 
priority, and shows the performed content of service is recorded automatically, and 
accounting to a customer is made automatically. 

[0053] Drawing 3 shows the detail of the image formation performance simulation by 
the image formation performance simulation software which is one of the performance 
simulation software 130. The lighting mode (an example of an equipment service 
condition) 301 transmitted to a service provider is changed into the effective light source 
amplitude distribution 311 from a customer by the image formation performance 
simulation software of a service provider. As lighting mode 301, there are 
zona-orbicularis lighting, quadrupole lighting, etc. which are the so-called deformation 
lighting besides the usual circular lighting, and there are the various modes in which 
items, such as a lighting diameter in the entrance-pupil side of a projection optical 
system and a lighting coordinate position, differ in each lighting mode further. 
[0054] The mask pattern data (an example of mask conditions) 302 transmitted to a 
service provider are changed into the mask permeability amplitude distribution (body 
amplitude distribution) 312 from a customer by image formation performance 
simulation software. In the case of a phase shift mask, this amplitude distribution will 
take not only a positive value but a negative value, and, generally, has the modulus of a 
complex number. 

[0055] The data 313 about the aberration of the projection optical system of the 
semiconductor aligner 250 are data which the equipment feeder is keeping only for self, 
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and are not opened to a customer in many cases. This aberration may be calculation 
aberration calculated from the design data or manufacture data of a projection optical 
system, and may be the survey aberration for every number machine of the actually 
manufactured projection optical system. 

[0056] Substrate structure, the kind of resist, etc. may be included in the substrate 
conditions 303 transmitted to a service provider from a customer. Substrate structures 
are the various material names which constitute a substrate, the thickness of those, a 
cross-section configuration, etc. Based on a material name, image formation 
performance simulation software determines optical constants, such as a refractive 
index and an absorption coefficient, using the data registered into the database, and 
determines the optical structure 314 of a substrate. Moreover, based on the information 
about the kind of resist, image formation performance simulation software determines 
the optical constant and the sensitization property 314 of a resist using the data 
registered into the database. 

[0057] Based on the effective light source amplitude distribution "311, the body 
amplitude distribution 312, and the aberration 313 of a projection optical system, image 
formation performance simulation software calculates the image intensity distribution 
(image formation performance) 321 of the pattern formed on a substrate, the software 
with which only a service provider and an equipment feeder can use this image 
formation performance simulation software — you may be — CODEV of the software 
which an unspecified person can use, for example, an ORA company, and Sinclair 
Optics OLSO SIX of a shrine etc. — you may be . 

[0058] In addition to the effective light source amplitude distribution 311, the body 
amplitude distribution 312, and the aberration 312 of a projection optical system, the 
resist profile 322 is called for based on a substrate, and the optical structure of a resist 
and the sensitization property 314 of a resist, as the software which the unspecified 
person for asking for a resist profile can use — for example, Finle Technologies Prolith 
3D of a shrine, and SIGMA-C Shrine SOLID-C etc. - it is 

[0059] The image intensity distribution 321 and the resist profile 322 are called for 
about each point in each shot in a wafer, or a shot, these data are processed and 323, 
such as resolution, line breadth precision, line breadth homogeneity, pattern distortion, 
and distortion, is calculated. These simulation results are returned to a customer 
through a data communication network data communication network as mentioned 
above. 

[0060] Drawing 4 is an example of the flow of the optimization accompanied by a 
performance simulation. This optimization is performed according to the computer 
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system 100 (100a) of a service provider. In addition, the processing shown in this flow 
may be controlled by software (information offer software) carried in the computer 
system 100. This software is stored in memory media, such as CD-ROM, and may be 
distributed. Moreover, performance simulation software 120 and the optimization 
software 130 may be built into this software, and this software may call performance 
simulation software 120 and the optimization software 130 to it if needed. 
[0061] First, at Step S401, a target performance is inputted by the customer through a 
data communication network 400, and the kind of customer conditions (variable) which 
should be optimized by the customer, and the significance of each performance are 
inputted through a data communication network 400 by Step S402. At Step S403, the 
performance index which offers the scale of target achievement based on them is 
determined. The more the value calculated according to this performance index is small, 
the more it is interpreted as target achievement being high. At Step S404, the present 
customer conditions or the customer conditions to which the past searched from the 
optimization result database 140 is similar are set up as a starting point of optimization. 
[0062] At Step S405, optimization is performed with the optimization software 130 
according to the conditions set up. Optimization may be performed using the various 
below-mentioned well-known optimization algorithm. At Step S406, a detailed 
performance simulation is performed with performance simulation software 130 based 
on the result of optimization. A customer cannot necessarily satisfy the result (or 
optimization result) of this performance simulation. For example, if a setup of a starting 
point or a performance index is unsuitable, the result of a performance simulation will 
not be what a customer can satisfy. 

[0063] When [ a customer is / a performance (result of a performance simulation) / 
satisfied / with Step S408 / of when ] it is not what judges whether it is or not and is 
satisfied a performance (performance with which are satisfied of a target performance), 
all or a part of steps S401-S404 are performed again. Based on whether for example, the 
simulation result has reached the target performance, it may judge whether the result 
of a performance simulation is satisfaction for a customer, and it may transmit a 
simulation result to a customer and a customer may be made to judge it through a data 
communication network 400 here. 

[0064] Typically, when a performance is dissatisfied for a customer A setup (S404) of a 
starting point or the determination (S403) of a performance index redoes. Optimization 
(S405) and a performance simulation (S406) are performed again. When a satisfactory 
performance still is not obtained, selection (S402) of a variable or a setup (S401) of a 
target performance redoes, and optimization (S405) and a performance simulation 
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(S406) are performed again. When a satisfactory performance is obtained (it sets to 
S407 and is "Yes"), it is Step S409, and while an optimization result is registered into 
the optimization result database 140, it is transmitted to a customer 200. Here, it is 
desirable to also transmit the result of a performance simulation to a customer 200 with 
this optimization result. 

[0065] Drawing 5 is drawing showing an example which optimizes the zona-orbicularis 
lighting conditions of the illumination system of the semiconductor aligner 250. In this 
example, 0.2**0.02 micrometers of pattern line breadth aimed at precision of nine 
points in an exposure shot are a target performance. Moreover, the conditions (variable) 
which a customer expects optimization are the standardization outer diameters Rl and 
the standardization bores R2 standardized similarly standardized for the 
entrance-pupil diameter of the projection optical system which are the zona-orbicularis 
lighting conditions of an illumination system (refer to drawing 5 (a) and drawing 5 (b)). 
For example, the value which the customer is using as a starting point for optimization 
of Rl and R2 now, Rl=0.5 [ for example, 1, and R2=0.1 are set up. The simulation value 
of the line breadth of nine points to (Rl, R2) of arbitration Wl (Rl, R2), W2 (Rl, R2), 
W9 (Rl, R2) It carries out. The value M (Rl, R2) which applied the suitable coefficient K 
for gap W1(R1, R2)-0.2micrometer from the desired value of these values, W2(R1, 
R2)-0.2micrometer, a W9(R1, R2)-0.2micrometer sum of squares is defined as a 
performance index, this value — the minimum — carrying out (Rl, R2) « if it asks, it will 
mean that the optimization to customer requirements was performed Although you may 
also choose combination [ being the optimal (Rl, R2) ], generally, since a large number 
[ the variable which should be optimized ], optimization by such method has efficiency 
bad [ a performance simulation is finely performed to the combination (Rl, R2) taken 
since a variable is two in the case of this example, and /, therefore ]. [ customer 
requirements (target performance) ] When variables are a large number, they are 
various kinds of well-known optimization algorithm, for example, leastsquares. A 
method and dampedleast squares What is necessary is just to ask for the optimum point, 
performing an optimization step (S405) serially from a starting point using a method, 
the orthogonalizing method, etc. (refer to drawing 5 (c)). The optimization technique in 
lens design automation is sufficient as these, and they are known, for example, front 2 
persons are explained to the Yoshiya Matsui work "lens design-method" 131 page of the 
Kyoritsu shuppan Co., Ltd. issue. 

[0066] Thus, the called-for optima Rl (standardization outer diameter of 
zona-orbicularis lighting) and R2 (standardization bore of zona-orbicularis lighting) are 
transmitted to a customer 200 at the same time they are registered into the 
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optimization result database 140, and the lighting mode of the semiconductor aligner 
250 is changed by the customer 200. Or Rl and R2 data may be directly transmitted to 
the control system (un-illustrating) of the illumination system of the semiconductor 
aligner 250, and the lighting mode of an illumination system may be automatically 
optimized based on this data. As a means to realize change in lighting mode, the means 
currently indicated by JP,5-251308,A, for example can be used. 
[0067] After optimizing lighting mode, an example which optimizes the projection 
optical system of the semiconductor aligner 250 is further explained using drawing 6. In 
the case of the example shown in drawing 6, how to ask for the optimal lens position and 
optimal Optimum NA which are made to carry out minute change of the distance Dl, 
D2, and D3 from the criteria position of three suitable lenses of a projection optical 
system 610 and NA ****** respectively, and fill customer requirements is explained. 
As three lenses, spherical aberration, comatic aberration, and an astigmatic change 
choose a large lens relatively to each lens position change as compared with change of 
other aberration, respectively. And let the starting point for optimization of the position 
of these lenses be the present lens position. The simulation value of the line breadth of 
nine points to a value [ being arbitrary (Dl, D2, D3, P) ] like the case of optimization in 
lighting mode Wl (Dl, D2, D3, P), It is referred to as W2 (Dl, D2, D3, P), W9 (Dl, D2, 
D3, P). The value M (Dl, D2, D3, P) which applied the suitable coefficient K for gap 
W1(D1, D2, D3, P)-0.2micrometer from the desired value of these values, W2(D1, D2, 
D3, P)-0.2micrometer, a W9(D1, D2, D3, P)-0.2micrometer sum of squares a 
performance index - giving a definition — this value ~ the minimum - carrying out (Dl, 
D2, D3, P) — if it asks, it will mean that the optimization to customer requirements was 
performed Although this optimization may perform a performance simulation finely 
and may also choose combination [ being the optimal (Dl, D2, D3, P) ] to combination 
[ that it is the same as that of optimization in lighting mode (Dl, D2, D3, P) ], it may ask 
for the optimum point, for example using various kinds of above-mentioned well-known 
optimization algorithm, performing an optimization step (S405) serially from a starting 
point. Thus, the calculated optimum value (Dl, D2, D3, P) is transmitted to the direct 
projection-optical-system control system 601 from a service provider as 
projection-optical-system control data, and the lens position of a projection optical 
system 610 and NA are automatically optimized by the 1st, the 2nd, the 3rd lens 
mechanical components 602, 603, and 604, and NA **** change section 605 based on 
this data. 

[0068] It is not necessary to optimize an illumination system and a projection optical 
system individually, and they may be optimized simultaneously. For example, NA of the 
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degree (sigma) of projection-optical-system entrance-pupil sufficiency of circular 
lighting and a projection optical system can be chosen and optimized as a variable of an 
illumination system. 

[0069] Drawing 7 is drawing showing an example which optimizes mask conditions 
among customer conditions. From a customer 200, the device conditions 261, the initial 
mask design 262, the target performance 263, and the equipment conditions 264 are 
transmitted to the computer system 100 of a service provider (it serves as an equipment 
feeder in this example), and a mask CAD provider's computer system 310. Device 
conditions contain a chip size, a minimum line width, the minimum pattern size, etc. an 
initial mask design It is mask pattern data designed only based on the equipment 
specification at the time of equipment purchase, without taking into consideration the 
projection-optical-system data under management of an equipment feeder, a target 
performance For example, equipment conditions contain NA of the model of aligner, a 
number equipment item number number, and a projection optical system, the lighting 
mode used including the line breadth precision of two or more specification pattern in a 
chip, line long precision, the amount of distortion of a pattern angle, a position gap of a 
pattern, etc. The computer system 100 of a service provider computes the image 
formation performance corresponding to the target performance which a customer 200 
demands using image formation performance simulation software 121 based on the 
projection-optical-system data (for example, a design data, manufacture data, 
calculation aberration, survey aberration, etc.) 151 under management of these 
information and a service provider, and checks the gap with a target performance. 
Furthermore, that this gap should be amended by changing a mask design, the 
computer system 100 of a service provider makes a variable the amount of optical 
contiguity amendments (henceforth, OPC), and the amount of phase shift mask pattern 
amendments (henceforth, PSM), and computes Optimization OPC and Optimization 
PSM to two or more specification pattern specified by a customer with the optimization 
software 131 using the above optimization algorithm by making the sum of squares of 
the gap with each performance and each target performance into a performance index. 
In addition, although it differs from optimization of the above-mentioned lighting 
conditions, and optimization of a projection optical system in that change is added to 
body amplitude-distribution 312 the very thing in drawing 3 based on these values 
when OPC and PSM are taken as a variable, it is easy to be the same [ the technique of 
optimization ]. The optimization OPC data and optimization PSM data which were 
computed are transmitted to a mask CAD provider's computer system 700. 
[0070] A mask CAD provider's computer system 700 computes OPC and PMS over the 
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whole mask surface in consideration of various constraints based on the optimization 
OPC data and optimization PSM data which were received from the device conditions 
received from the customer 200, and the computer system 100 of a service provider with 
the mask CAD software 701, computes mask complete correction data based on this 
whole surface OPC and PMS, and transmits them to a customer 200. 
[00711 The simulation result by performance simulation software and an actual 
performance may not be in agreement. The simulation algorithm is simplified for 
simulation time shortening, or this is based on the reasons of simulation software 
having not caught up with the advancement of a lithography process. In order to correct 
this inequality, the performance data or middle data which actually used equipment 
from the customer suitably is transmitted to a service provider, and improvement in 
simulation precision is made by acting as the monitor of this. 

[0072] Although the above explained the service system of the semiconductor aligner by 
this invention taking the case of the image formation performance, although simulation 
software differs, it can take a method with the same said of optimization and 
optimization result database of alignment precision, a throughput, the superposition 
precision between equipment (mix and match), shot arrangement, global-alignment 
shot arrangement, etc. 

[0073] The gestalt of the above-mentioned operation can apply this information offer 
system about all other equipments (for example, a manufacturing installation, a 
processor, test equipment, a robot, etc.), although carried out for the semiconductor 
aligner. 
[0074] 

[Effect of the Invention] According to this invention, a customer can be quickly provided 
with the information (for example, a performance, optimum conditions) about this 
equipment under the conditions (for example, a service condition, a target performance) 
relevant to use of equipments, such as an aligner, by using a data communication 
network. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the outline composition of the information offer 
system about the semiconductor aligner by the 1 st operation gestalt of this invention. 
[Drawing 2] It is drawing showing the outline composition of the information offer 
system about the semiconductor aligner by the 2nd operation gestalt of this invention. 
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[Drawing 3] It is the flow view showing the detail of an image formation performance 
simulation. 

[Drawing 4] It is drawing showing an example of the flow of optimization. 
[Drawing 5] It is drawing showing an example which optimizes the zona-orbicularis 
lighting conditions of an illumination system. 

[Drawing 6] It is drawing showing an example which optimizes a projection optical 
system. 

[Drawing 7] It is drawing showing an example which optimizes mask conditions. 



[Translation done.] 
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«m <t -r * fft#3i 2 2 tciB«g©f*»att^ o 
[ti>}<ffl2 8 ] nwasfiraiB:. nar^sf 5 '^;* 

m-?* ffinmy&e&omm&m. so*, at 
tBMMk&icwr s«b*#* wiaw«3&> 6«« -r * x 

40 

BiJIBSj&ftX^tt. WiaS^IS-C«M3*i&1t««:» 
r3^r. B*K«-r-5v^^**Jifl:-rSfc«)fl!>«HH* 

V It & fcis?>©fi$8£ -7 X 4> C A D Sti&tC&ffi 

U B?IB-7^i'CAD^{*^(C-7X^^iE-r-5fcto© 

xiM^stc^ty c t 1 1 & mm 2 2 Ktai£©tit 
c»sjai2 9 ] iwE«ja<fcxg«, y&mmmEM so 
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rSfc*©fl|«4JS« , r4XS«r*tfCi*!RF«<fc , rs 

c m^n 3 0 ] fflfEswtxsR wswaaiflixsKtew 
c»*B3i] Bwea«xsawKriffiaimxs«:*jtf 

1 75SM#SI2 9 <o^t*xifi 1 *(c|B*S©tS#tl«* 

Sc. 

M&m>mtzma^i>x<Dtfmzmgicmmtzm 

Si. 

8iIIBSa©«i|!&#©«aT«:*4ICne^H«:-our©#N 

&H<wR«f t -*=fefjfflb-c, friBSfiSig-c^Msn 
fc^fr©T-c©ffria^gtc » x ommzmmt i>r- 

* ^ h>7-^ ^urwiBwstcaifi-rsiii^st. 

[ff*S3 3] MIBt»$R*i«>'XT-AES:. Bfria^-^ 
x. - X Srtftx fc =1 > f a - $ -> X r- A * 2 C <!: 

®fr^if*5®3 2ga*s©it$B^^>X7-A„ 

C»*iH 3 4 ] 1 7iMJII*l 3 1 0(,>m*> 1 

JS{CfBtS«©tS$Rli«^©^JS*f iJiSi^-s =» > e * - f 

[000 1] 

mw<ojRtz>$mftm *^bj«. n*^g^©^g 

[0 00 2] 

a^^^u-^ mo?'* -f x *9mt z> S4i&8s© 

ctJ-e^^wtt^^^^'^x©^^^:* < issp?:^ 

n 6 ©if - x ©ms* ^> ^js i/ ?c±r i'©^g«*&# 
©^g^BHA-r **»*ifee-r 5 c t AJ-fltw-c* 0 , c 
©*(cfc(,^-ct, cti6©-y--ex{*fi^(c^cor#-c 



5 

«?nro/c„ t^L/)5:*56. ^g^«i^^©*iJiD. fie 

. jl#>ojlSg&1f - k* * ©tgf*&$6}3FT & ftCiM €> *>©*f 
lilt, #^¥10-97956^{C*JI^-C, ^>$-^-^ 

tt. ^>£~* ? h£/rLrjg*$IS©h7:/;wc|!8^ 

k©T?*S„ . 
[0 00 3] 

53^. ^Bi^-*©IKI,;MKa«i£#llW©^^^c 
>£m > . -e©3£lil£Il&K:£;L Sil^ <!: 6 Z 

[0004] ##sHg«:, iieowaicis^x^^nfcfc 
<«ju;c, era^ (DT-cvmrnmc 

o^r©t»fS <«*.«. ttffi. *JKfefr) fcffijStOBSF 
[0 00 5] 

Kot»r(Dtl!«*)K««:ai«r iflMRfttt**fe'K«0 . 
fShfe*fr©Tro«lE»llK-3i»r®iHi*a!tr 



(4) i^flfl 2002-132986 

6 

[0006] *mi<n&&tmMvmmc <fcn«> stria 

©inrlB$tB©ttt£KIKIT£t#*R*'>s * U— > 3 >CCJ; 
[0007] *«iJi©»ji36:*te©0JHi«: «feti«. mrifl 

[0008] *ftw<D&mtj;mmwmicj:ti\^ buie 

[000 9] #36H©J?®&S?J6©BaSK: Jrtltf . 1MB 

«riBl«8*»&*flri-&X«**t»c U^. 
[0010] *^9©*fiS«:Sllfe©^fi§{c J:+itf. tufa 
SfiXilW:. l5rfB^S©«»ttfiBicSR3tiS4ip H *l14«g 

20 [00 11] *»W©#?a«:3)ia(l©»»CCJ:*i« 4 tf$R 

f**©*§t^. •y-t^©»«#a^s©«*&#© 
[0012] *f6^©wst^HiS©^^c i^if. etrte 
ttUB**#. Btrta^-^^axga. Hutaatittt&ca 

30 [0013] *fMio*7as*cie*fe<off$fig«: ititf . ffria 

[00 1.4] **wo»a[a*(fi©»sitcj:tn3:. ire 

[0015] *mi<ovm.teW&<mMic «tn«. huib 

nt: <- » a if fR© e> % mwgic o i » ra» s *i'-rt > *«« 
tcot ^-c©<^r * -fe ^ 4^= pj-r sxfM&^t? c i w * 
40 m= 

[0016] *IB!li©*Kia**©»3««: «tti«. buIB 
S£g«. «Atf. *«f*Sg31c^B) 

[0017] *^©«Tai«:*ife©BSgfc Jrtit*. S9ffB 

[0018] *zm<D!tm*mifc<mmt>c «tntf . suta 
so &B0afflecro£-r&&#u. iriaK*Ka©ffiffl^ 
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fr. Sfc£#SD^X^#©^ft< 1 o**fcfC 
0O„ 

[0 0 1 93 *«SieD«aft||Jt<oJKJI8K:J:titf. ttia 
^©ffiffliCffliiT-S^B. Mt-KS^Xi't 

SOU 

[0020] ^^<D5fffl^j€ite©ji5!Sfc<i:n«. frte , 

[0 02 1] *|&8©^&£HKDJtJMMcJ:*iW:. wilB 

«R*fr». &:&T^#»fi©«^tf«s«j:©u^ 

[0 02 2] *»WO*fJift*itO»i«K: «fctltf . Wffi 

au-j/3>Kj:? mm? 4xg*£t» c t im* o 
[0023] xm}<Dvmtzmm<D]fmtc£titf.. itrie 

J?£0l>. 

[0024] *wn(DFi mtimifa<Dj&tm. <ttat . Mia 
»©«««:«*■*■ iries7t«s«coc^-c© 

B«tt«*£*. huIB^- *«fflXBtt. mfsaS*^IB 30 
©*£«&tt. T 5 -f X > HIS, XJU-X's. h. 5 

> h -> 3 ^ neg©4>&< i 1 -3*sfflYt-r5fcto© 
[0025] ^BM<Dimfmn<Dmmi,c .ttu* . wib 

[0 02 6] :fc|fcHj©i(?®ftHJ6©JF2!l&C<fctttf . fufa 40 

a^x***a*b*Sfc*©lt*©4>tc< <t 1 1 izm 

[0 02 7] *l6BjCT)5?jl^||^CWf^cj;ntf . BSTIB 
SS§{tX*l{c <fc SSSSf t*£J&£ -r- * x tca»T 3 
SftXHfcSicStrCi***?* 0t>. 

[0 02 8] *IMa©*fJiftS8*©»«Sfc .fctitf . ii5tB 
7 ; -£^-X&ItgC£iCgffiT& i gilI?l%M&C^tf 50 
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[0029 ] #!8IB©^&3SiS©0ttK:J:*itf. fulE 

asiant. argjcato-c. we^-^^-^jcaes 

(cot, >-c©# T * -fe X £fF"5]-r &X*i££ir C t *i» £ 
[0030] *!6BJ©Jfii^3IS6©^Si(C J:*itf v fltlB 

©«i^¥****ft-r*;fc»©i*«©*J>fc <i«>io 

5XS*HK*tfCi3Wff$OC>. 

[0031] #2^©^fcS?^©^S&fc:j:*u*. BirtB 
SffXfMte . *££-r <~< £ 7^* A X tcW* £ 7^* A x<& 

Huia^7t»a©BSttte. so\ fliriBii*£atcn-f & 
'8Ba^*WEjft*a>6a<i-r*xiift£*, ftriaa® 
{txe«. WBSiixa-csfij 3 ftfctWRKSoavc . 
«3te«:«-r ^?xi- *«a^tf & fce*©t»fg*««-r 

«3n/tvx d7 SrSjgf tT -5/cto©«fll%vx ^ C A D 
ffi«^Cilf=L/. B5IEvX^CADJimKvx^«:<i 

[0032] *§m<Ditmtl:nmo>&1B<it <fc*l«. S5TIB 
S»{ bXli » . WifiJtliiESSO'StetS f 7 h v X 
PffiiEMSD'Jtrj: < 1 4>-**«ja<tTS-rcdt)©m?fi*« 

[003 3] &mi<D!fmtjgm<D&BtiCl:*i\*> buIB 

saxgaofiriBas«xeK*j w ^.aff^ w > ^ - * » 

[0034] ±K©t»«SHfcfr8;tt. 3>fa 
[003 5 ] *ISBJ<D(te©PJDi«. t 1 - ^ jiff * -/ h -7 

a-rs^fr^Btria^-f a^^. » h ^-^^^o-CHtrta 

©#tt6#©«ffiT«: * & traBiMKo^r ©#&a©» 
gf 1 - ^ *mm or. Btriasff ^srsms ti/c*^© 
rrowiBSiajcoi^rcmfB^rJini-rs^-ifiMffisi 
at. mria^-^^ii^g-c^iisnfctSfg^ftriBf 1 - 

ai**t»Ci«r«F«fr*. C©tffRJif*v'Xf-A 
tt, Wit«. *-? h-^-i'^v^-x.c-x^ojiffti 
«Wtt3>tr a-*CCV? 

[00 3 6] 

[»W©**©»»3 WT. *%W©jfji*396©Ji5SS 
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[0037] xmmns. himmmm-cu. f 

[0038 ] ttHi/ S » t/-^ a Xi. «SS 
fliSM*. S^fr. vx^m ^g©Jltf©ttfig** 

vmzm? *ibi -r- * ^*igs©ffifla(cBaa-r s^ttt 
itr. i>--t'x©ji«^©3>f J L-${cjiigsnfc 

So tt*Bi'3»U-5'a>©!Ki*a:. t 1 -* jiff** b 

So 

[0039] SSSIb«. «*.«. atPttfr££;RH©&ffl 

7 s - * mm * » h 7 - 2 u r if— vKwmw&.m 

U Ch6*A^tbt. -9--b'^©^^©a>f ; x 

h t,rjH*Ka&estia. *jHb©*s 

*<fcttCC, iiWKlSCX. «a*fl=©T-C©i|g©tttB 
(Col^-c©ttt6->S ^ l/->a>V7 *TKJ:-5)^ 30 

[0040] Hit*. #®JB©*i©»II0BMk: J: 

-rsr*^ 0 c©*tw$Bt?t*. e^tt«#*«E«' 

(SSifel) © 

3>fa-mf-A10 0tt, ^^©S&g^-* 1 
10. ttfti/S a l/-Va>V7 ^17120, tttg 

g»tv 7^^7130, ^Hoaaws*^-*-^ 

©■r-£jl{f* v V V-Z'r-ZMgZv hV-fAO 40 
0*?>LT 1X»»B©]H32 0 0<fc«i^3*irt^„ 

«, WA«»-CPU R AM, ROM, Ffw 

mmmm mm; ;i/-^-f©i, i-?-? 

SUB US*. 4*J. feTBCfcOT. ($S 
Th* 50 
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[0041] ft&mms:?-- 3>i io iittt. 
iaioeietaiif-f . ssg©«iHfl£fii. &^g© 

««f|3SttS«j9«*5; #tc. *iSftlR^g©!gf^ 

[0 042] ttfjg-> 5 a > a >V 7 h ■? i T 1 2 0 
ICW. «*.{*. ¥SK*&?fc«g2 5 0©&I£fc^©il6 
flMifl&COliT©^ 5 aI/-5/ 3 W h>)x7, 75 
-M>hffiK«:ot ( >r©S-'$aL'-i'3>V7 F^* 

T. hccot,>-c©->s ii/-S/a>y7 1-9 

h'7i7t*i>rfcJ:t>„ 

[0 04 3] tt«g->5 il/-^ 3 >y7 h^xT 1 2 0 
«. KS^ff (Wit*. &gttfflftft> Stfcskfr. 

*^*6;hfc<hi*fi:. ¥«M*8g2 5 0© 
M*i/5aU—>a>t4 7 7h'7*7t-*JA5, — 

gjSfbV? HC*71 3 0IJ. @*Sttfig£t#Sfc© 
©*W^*tt*Jja&4fc»© V 7l-)i 7t* 0 . ffl 

gPflSta^-a-ffffi <3 ^^7>P7^) , Va-^ 
BBS. ^a-W5^>h (GA) ^> a v Yffl&m 

[0044] gjSfti&Si-r- $^-X140ll ±IB© 

SiSfftciat>t&^». CCD-f-Z^-Z. 1 4 0^6*31 
YOS**«*-rict«:J:»j. Mffcy7F')i7KJ: 

*6 US** i b -CfrfctC^MKEOfc 

&©«®{b©**tf orsB^b^SiBS^b-r-s c <t#s-c£ 
s. 

[0 04 5] ||§:2 0 OfrbV— VXWm (^Htt*& 
2 10. 14^-^2 2 0. *Sf-3!2 3 0^i 

r : -^2 2 0K(*. «S2 0 0fclrt«)6*lfc**(*ai3te 
giB2 5 0 Koi»r©3fHf^fef|:K: j;S|Sffctt*. 75 ^ 
^> httSg. *JU-7'-> h©HIM^#^ti®«, 0 cf 
P B 1^-^ 2 3 0 [J. *»ttHB-Cttttt>««»ttte{cKI* 

*S^S2 5 0 ©«»***«: ot>-ctt*«J:'Ct»J 
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[0 04 6} Ctlh<Dffig&flr2 1 0. 1?fefi&7 r -£2 2 

-*?mm*v v c-i'4oo^ttif-^{iM 

2 5 0 (C-?OT ©^©Slg^- £ 1 1 0 £ £ & 5C, ^ 
»*zg<*ii#3*g2 5 Oteot^-C©@W©tt#6^5 * U 
-f 3 > V7 h •> * T 1 2 OiRtf/XfcfcftaMfcV.?. I- 0 
xT 1 3 04CSft§n-5„ 14fi^>5 * U'-J/a>V:7 h 
■?*71 2 0«, tI{£Sftfcir-£(ca^t>Tl£fg->i 

0 0 tcrna-Th. MM{tV7 b?*T 1 3 0 

5*. s^stifcf'-irtca-^TftaftiigfTO. -e© 

4 0 0*ttbXW&?ZWfe2 0 OKiEttf Ste. «Sfi 

{Hssf 1 -*^-^ i 4o«cati&i-i)Baf*#2 1 o. 

ttfg^-* 2 2 ORO'Wt 1 - $ 2 3 0 i Jt(c^-r 
■5. lflS2 0 0tt. §iL./c->5al/— >a 3 

mm mwtmtg) 1 o o ec&ti u-cetg^ s ^ 20 

3 >V7 h^s71 2 OCCfflKi-'S b-i-'3>£SlfT : 
S-tt/cO. SS^bSS5r^ftS3fe^H2 5-0JcElft3 

ft* y h v-i) 1 ?-** jiff* ? h "7-^4 o o^/rt-r 

!I«LrgjEi|£a»«ai*«B 2 5 0 *«lflW-S C t 

t& t§^« ttJ* z - i;(Dm.mwm.mc & o r < 

*f->?M%*~J V<7-i>4 0 OKHgj^Sft/cv^CA 
DisX7-J±3 0 0£-H&aix.T*J*K 

>*«r4>«^@#r&-y-txffi(ft# (itsgffit&#) 

[0 04 8 ] ifefEtttl^-^tt. 40 

h/ttassia 500 -c4o »? . c <D^mm. 5 
- txgftfK **- ^jift * # aft * » 
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(Dm&lCis trt Z> If * 7- A ©tHEBStftfS 4 TH-f 0 r 

-V"- t*X^ftt^CD3> t' a -$->XfA 1 00 a 
tt^5*L/-> 3 >V7 hv*7 1 2 Ot^Mft 

gif-ii^-xi 30m, gif-^iiott 

glftfSf 1 0 0 b ©WITfc $> <0 , -9— f * 1 

0 0alCj:4fiJffltctKS*i*. If—tf AM 

cleans. -c\ ^sciw > cntcftAr^ 

#10 0 b^6-v--t:^JIffi^©3>t:- ;J .-^'>^^A 

1 0 0 aKtiftsn&sgx-* 1 1 o^Bi-q-itu tt 

i->^l/->3>V7 K7^T 1 2 ORO'SiSftv:? 
h'?i7130»Sal/-i'3 >SJ>*«:iS-f t^tf ^ tc 
tbic (Dfrfflm ajmiic u r i> <fc C 

[0050] ft*5> ^g^-^ 110, ttffi^^aUr 
0. fijfiit^T 5 -^^-^ 1 4 OOgf^tt. SIR 

D^2©wcpsiD-r. «^©«^"a*i^6ti. mm* 
i^KBy-- t-xti#t#« c ti 6 ©urn *>BfW«rK 

[0 05 1 ] -y--f^«i«^i^S:<fc©ra©v r -^ji{f 

«, <i*©K3fcigB2 5 03&Jrta-rs3>e*-*i-y- 
- tr^$i^©=i > f^- ^ x a t ©ra-cgsfl«j(c 

©0iic^S*T,ri>-5«t5{c. ji^W. SS^(c«^g^ 

S<h©[S©-r-^ffiff«. ««(C||iiASnfc1fflft©II* 
=J> fcf ^ - ^->Xf-A.!:©ra-CfTor fc<fcU. 

[0052] siSftes^- f t-x 1 4 0 «. sa^cr 
<bis*7 s -*^-x 1 4 o». ig^-rstis: crab 

«8<baoTt>5^ffe©)KS:*6ttTi»-b^'^*ac>«fc^ 

0ffiS3n-Ct^ o fc^L. •v--tr^ffi«#« > SMC 
fcHagfe^Kat-?* »£©$HKT SIBS^ff ©Sfflibig 

x 1 4 ofcT^-fe^Lrss©®®ft*s»*«ls^-rsc 
^a>^S5ifk#©-v--t*x©rtif. Ti"fexB$ia, ft 

[005 3 ] ttlBi/5aU- i/a>V7 hvs 

71 3 0©lO-C$>5^ttt6V5^.U-^3>V7 h 
7 * T CC <fc **S«ttteS/ 5 * u - ; v 3 >©l¥*ffl^^T 0 

gi^A> 6 -9- - f?.mm%ic&m ^nr< s - f 
m&e>m0ktt.<D-m) 3 0 i«, f-fc'^ffi«^©te 
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m&iu3 i i icmkztxZa tm*- K3 o i t ox 

»JI!B!^ES«HB!li»36**D. MCc^h-etiCDJtRW*- 

[0054] ■ssfcfc*- vxmmtK&m ?nr < s 

■?X£^ir — W 3 0 2^ 
jKMRK^ 3 1 2tcSBfe3ft*. & 10 

[0055] *«»S^H 2 5 0 COfflK***©©* 

■*«*L-rc»a^-*t?*i3. wSKHtfiais tittle 
ttWfif 5 - ** 6tf«3 ft atuwaer* ott^ 

^oriit^ 20 
[0 056] ■**6-y--tr^»««ccaiiSftT"< a 

£fi&ft3 0 3 JCtt. JWBtta»uy* KDfSf^ 
ftiftf**'. S«flHk&Mt, ^**JSTS« 

WD#*«5£»*i*5£U MO**aWKt3 1 4£ 

seers..**:. KDaaccH-r*ff«cc*-^c^ 
[0057] mnyemmm^s 1 1 , »f*s*»MJ3 

1 2acflRKJK^»(C)JD»3 1 3 0CB^T, ftfltttffi 
^^b-^ayV^h'i'xT^ SfeJiCC^SftS 
^•*-><D«^ffi^ (ttftttffi) 3 2 1 *»JS-r4. 

r, ^JA^0RAt±C7)CODEV, Sinclair Optics 4±CDOLSO S 

ixft?feotfec):^c 40 
[0 05 8] I/^h7'P7r^b3 2 2it WSftjfeiH 
WmSffiZ 1 1 . 3 1 2, 8HB#«R©tt 

x rCDJS7frf#tt3 1 4{ca-3i>oJfc&&ft4. u^x F 

7.r^*T<t Lr, #»R«Finle Technologies 4±CD Pro 
lith 3D. SIGIW-C ?±<D S0LID-C ^#5#£> 0 
[0 05 9] #®J$#ffi3 2 lM'U^F7 , P7r>( 
;U3 2 2{t f) ^ftCDg-^a y h&SDtiisa v h 
pg(DS*K:oiir^«)6ft k Cft&<D^~-*£i2iffiLT 50 
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v h 7-**:ftbTJHS*cjffi£3ftS. 
[0 06 0] H4«,- ttffi^5*U-^a>€:f*^*ja 
it07P-©- Mr* a. c<D*aHfc«* f-t^xgi 

1 0 0 (1 00 a) lc<fc9ll 

.^^fAi oocc*§i83ft/cv:7 r^*7 (tS«Si« 

G*> 09* tf. CD-R OMf o y ^ y LtK 
•ffi3ftf#a o £/c, C©V7 h9*TtC«i4tBi/5*U 
->a>77 h^xT 1 2 0MS«tV7 Hx7 1 

3 o^ffl^iA^ftr^r^J;^L/, c<dvv w^rti* 
j£JStcjc£:i;rtt^>5 ai/^ 3 >v7 h^^r l 20 

Rc^iSYbV? F^xTl 3 0 &PK«HOTfcJ:l\, 
[0 06 1 ] ST. ^f^*S4 0 It, JB*Ccj:0B 

ft, Xf77*S402t, jB**c£9*»ftr^*ias 

-rtt, *ft6ccB^i^ra«i9»K(DRtt*««rsw 
IHM^T^o C(Di^fl^»ic!SorrS#?ft/cfEi 
#*/Jn3 Wft«/J^3 lr»» £B*»OfflDW(ft> £*HR3 ft 

0 3&» 6tft* 3 ft £il*©SWKr a JBBgfett *»3£r 6 . 
[0 06 2 ] ^T77*S405m HJESftTOS* 
frccse-D x&Mitv 7h^x7l30ta^ ^B{b£H 

yXA^rffiC^rtf^ftf#a o ^f^S4 0 6W ^ 

Tl 3 0^C<fc?)BtBltttttt^5 * U-J/sZ/fcJWfr 
£ 0 c©tt*B^5 A^>3>0JSS (*ac^i, 

fas*) ^rLfefflS^fi-rscij&srssfeo 

*ft tf . ttfiB^ ^ ^ a >©»*«JB*3&sj«JS-r * 
[0 06 3 ] ^r->7'S4 08t 4 (tt^V^^U 

i©^CC«. Xf77'S40 1 4 0 40^a5^/c«— 
BB*5ffa^f3ft-5, ccr, tt^^^u— >3>© 

Ot^L/T^3aU-2xa>**t««K:a«U. IBS 
CC*lJK3-li-TfeJ:C\ 

[0064] mmmciz, \m&m&ic± -,twta& 

*B^CCtt. U»^(DRS (S4 0 4) »St)|2mnik 
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(D&fc < s 4 o 3 ) it $ n, um&mit ( S 4 0 

5 ) J&Vtim^ 5 ^ 3 > ( S 4 0 6 ) *^t3 

1R ( S 4 0 2 ) **l>raS«14fiB<DRJ£ ( S 4 0 1 ) # 
■^OitSti. «S«iHt (S40 5) soii^^u 
— > 3 > (S4 0 6) #»T3ft*. 
*lfct§£ (S 4 0 7tC*$l^r M Yes" ) ZtW' 

S409r, &mitmm*MAitmm-F- % 1 4 
otca»snsift6cna:2 0 occssft zti*> 0 cc 
c©iiba^ift«i*ccttt6^5*u-^3>©ift* 10 

[ 0 0 6 5 ] m 5tt. 3MM*R:£%S 2 5 0 <DMWi£<£> 
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